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On October 23, 1998, Reclamation’s Mid-Pacific Region announced its intent to undertake a
water needs assessment for each contractor as a part of the forthcoming Central Valley Project
(CVP) long-term contract renewal process. The announcement advised that workshops would be
held to address the development of water demand methodologies for both irrigation and
municipal and industrial (M&I) purposes as the first step in the overall water needs assessment.
These workshops were held November 2 - 16, 1998.

The purpose of theattacheddocumentis to lay out theentireproposedmethodologyfor thewater
needs assessments. The workshops focused primarily on methodologies to estimate historic
irrigation and M&I water demand and provided the public an opportunity to comment on the
draft methodologies and seek additional clarification.

This document has been posted on Reclamation’s website and distributed to interested parties to
provide additional opportunities for workshop participants and others to comment on the
proposed water needs assessment methodology. Once this document has been finalized, it will
be posted on Reclamation’s website to allowinterestedpartiesto understandthemethodology
Reclamation proposes to use in assessing water needs in connection with the long-term contract
renewal process. Reclamation’s Mid-Pacific Regionwebsitecanbe foundatwww.mp.usbr.gov

.

Foradditionalinformationorquestionsregardingtheproposedirrigationwaterdemand
methodology,pleasecontactMr. JoelZanderat(916)978-5270(TDD 978-5608).Questions
related to the M&I waterdemandmethodologymaybedirectedto Ms. MarshaPrillwitz at
(916) 978-5213(TDD 978-5608).Writtencommentson the draft water needs assessment
methodologies maybe submitted by COBDecember11, 1998, to Ms. Donna Tegehnan, Bureau
of Reclamation, MP-440, 2800 Cottage Way, Sacramento, CA 95825.
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PROPOSEDWATER NEED METHODOLOGIES,~’
LONG-TERM CONTRACT RENEWAL

CENTRAL VALLEY PROJECT

STEPSIN ASSESSINGWATER NEEDS. Theproposedwaterdemandmethodologiesdiscussedin
the workshops will be used to demonstrate historic beneficial use of water from both CVPand non-C VP
sources. The second step in the process is the determination of future demand for irrigation and M&I
waterduringthe term of the renewal contract, again using the proposed water demand methodologies.
The final step in the processwill bethedeterminationofneedforCVP waterbasedon comparisonsof
futurewaterdemandsandnon-CVPwatersuppliesforeachcontractor. If theneed for C’VP water
exceedsthecurrentmaximumcontractamount,thecontractamountwill notnecessarilybe
augmented. Conversely,if theneed for CVP water is lessthan the current maximum contract
amount,Reclamation maytakestepsto reducethecontractamount.-

IRRIGATION WATER DEMAND ANALYSIS. Reclamationproposesto relyuponthefollowing
generallyaccepteddataandprinciplesto determinehistoricandprojecteddemandfor irrigation.

• Historic Crop Database. Reclamation’sexisting crop databasefor individual CVP contractors
encompassesa 15-yearperiod from 1979through 1993. The contractors will be askedto confirm
the accuracyofthis data andprovide crop information from 1994through 1997to document
recent crop rational trends.

• Projected Crops. The more current data will reflect more recent trends, which couldbe
pertinentto thecontractor’sfuture demands.Reclamationwill work with theindividual
contractors to project future cropping patterns. Reclamation will compare these projections with
other informational sources,such as Bulletin 160-98, to assess the reasonableness of the
projections.

• Annual Evapotranspiration Requirement (ET). ET is provided by crop and geographic
location in the Department of Water Resources’ (DWR) Bulletin 113-3 (Bulletin 113). Actual
ET requirements in a particular service area may vary somewhat from that of the geographic
locations reported in Bulletin 113 as a result of various local factors (e.g., soil type, crop variety
and climate). Location-specific ET published by local agencies, universities, and/or cooperative
extensiens will be used, if available.

• Annual Effective Precipitation (EP~. EP is shown in Bulletin 113, Tables 23 and 25, [EP= ET-
ET of applied water(ETAW)]. Thesetablesareattached.

• Crop Irrigation Requirement (Cm). CIR is also shown in Bulletin 113, Tables 23 and 25.
CIR may also be referred to as ETAW,which equals (ET - EP).

• Cultural Practices Requirement (Ci’). CPis reflective of crop needs in specific contractor
locations. CPwhichvariesby yeartype,provideswaterneededforcropquality,germination
irrigation, and weed and climate control. These practices maychange over time.

• Leaching Requirement (LR). The LR is established to ensureno yield lossdueto salinity
effects on the root zone of the crop. LRis calculated consistent with Food and Agricultural
Organization (FAO) Publication29, Rev. 1 and ASAEMonograph #3,DesignandOperationof
Farm Irrigation Systems, 1980, Chapter 5, “Salinity in IrrigatedAgriculture.”
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• AverageOn-FarmIrrigation Efficiency(SE). SEis assumedfor eachcontractorconsistent
with farm operating units regarded as characteristic of the contractor’sserviceareaand
compatible with recentand futurewaterconservationstrategiesdeemedpracticablefor the
service area. As a rule of thumb, 75 percent SE is currently considered to be representative of
most areas in California, unless more specific information is available. By the year 2020,
Bulletin 160-98 assumes SEto be 80 percent and CALFEDassumes it to be 85 percent.

To facilitatedataprocessing,Reclamationproposesto consolidatethetotalnumberofcropsreportedby
all contractors from approximately 86 to 22 general crop categories, and, unless otherwise determined to
be inappropriate, will excludethosecropsgrown lessthan3 out of the 19 years. Each general category
will include crops having similar LR and ET requirements. -‘

Theestimatedhistoric andprojectedwaterdemandfor eachirrigatedcropwill thenbe calculatedand
used to determine a weighted average historic and projected FannDelivery Requirement(FDR) for the
consolidatedcropcategoriesin thecontractor’sservicearea. A computersoftwareprogramentitledthe
FDRProgram,whichwasfirst fully automatedby Reclamationin 1986, andhasbeenslightly modified
by Reclamation, will be used to accomplish these calculations. The program is largely consistent with the
irrigation water demandcalculationsemployedby the University of California, California Polytechnic
University at San Luis Obispo, and FAQ. The program relies upon the following algebraicformula:

FDR (AF/acre) = CIR/[(SE/l00)(l-LR)] + Ci’
Where,CIR = ET-EP = ETAW (Bulletin 113-3)

SE on-farmsystemefficiency,and
LR = leachingrequirement= EC w/[5(ECe)-ECw]

Ci’ = cultural practices
ECw - electricalconductivityofappliedwater
ECe- salinity thresholdlimit ofcrop
AF = acre-foot

Following computationoftheaveragehistoricandprojectedFDR,Reclamationwill calculateand
evaluatethetotalhistoric andprojectedirrigationwaterdemandasfollows:

• Total IrrigationWaterDemand= IrrigationWaterDemand+ Distribution SystemLosses

where:

Irrigation Water Demand = FDR X Irrigated(Productive)Acres’

Theabovecalculationwill beinfluencedby possiblechangesin thecontractor’scroppingpatterns,crop
genetics,urbanization,economicconsiderations,improvementsin on-farmirrigation systemsovertime,
and other factors. Reclamation will work with contractors on an individual basis to include the effect of
these factors in determining total historic and projected irrigation waterdemand.

The second component of this equation,i.e.distributionsystem losses, has previously been determined
for historicconditionsbymanyofCVP contractorsandincludedin thewaterconservationplans,

Landswhichare,actuallyin production and are being servedprojectwater.
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submittedby thecontractorsto Reclamation. The calculationoffuture distributionsystemlossesmay

reflectimprovedwatermanagementpracticesand/orincreasingsystemefficienciesovertime.
IRRIGATION WATERNEED ANALYSIS. Following computationofthetotalhistoricandprojected
irrigationwaterdemands,Reclamationwill estimatethetotal potentialCVP irrigationneedfor all
contractors.This will beaccomplishedin consultationwith the individualcontractors.Thecomputation
will reflect available non-C VPwater supplies, including groundwaterandnon-CVP surfacesuppliesas
follows:

• Total Potential CVP Irrigation Need of the Contractor = TotalProjectedIrrigationDemand-

Non-CVPWaterAvailable

[Note:Theremustbeademonstratedneedfor CVP water,however,if theTotalPotentialCVP
Irrigation NeedoftheContractorexceedstheContractor’scurrentmaximumCVPwater
servicecontractamount,theCVP waterservicecontractamountwill notnecessarilybe
augmented.]

M&I WATER DEMAND ANALYSIS. Generally,annualM&I waterdemandconsistsofthe
following components:ResidentialDemand,NonresidentialDemand,andDistributionSystemDemand,
eachof which is discussedbelow. The followingequationis proposedto beusedto calculatecurrentand
projectedM&I waterdemand.A numberoftheparameterswill likely changefor theprojected
calculationsdue to waterconservationefforts.

• Total M&I Water Demand = Total Residential Demand+ TotalNonresidentialDemand+
Total DistributionSystemDemand

ProjectedM&I waterdemandwill be influencedovertime bymanyfactors,includingfuture landuse
changes, population shifts, and improvements in residential and distribution system efficiencies over
time. Thesefactorsarereflectedin ResidentialDemand,NonresidentialDemand,andDistribution
SystemDemandfor eachcontractor,asfollows, andwill beassessedin consultationwith the individual
contractors:

ResidentialDemand. Residential demand equalsthe number ofresidentstimes a per capita factor for
indoor demand, plus the acreage of residential landscapetimes anevapotranspiration(ET) factorfor
outdoor demand:

• Total Indoor Demand (AF / Year) = NumberofresidentsX gpcd X 365 (days/year

)

325,851 (gallons/AF)
gpcd= gallons per customer per day

Reclamation proposes to use 75 gpcd to estimate current residential demands and 55 gpcd to project
future residential demands, consistent with the planning assumptions put forth by CALFED. Such
assumptionsmaynotbe appropriatefor all contractorsand locations.

• Total LandscapeDemand (AF I Year) = Acreage Irrigated XETo (inches) X ET Factor
12 (inches/foot)
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Reclamation proposes to use 100 percent for the ET Factor to determine currentresidentiallandscape
demands and 80 percent for the ETFactor to estimate future demands,consistentwith theplanning

— assumptionsput forth by CALFED. Theattachedexcerptfrom theCaliforniaModelWaterEfficient
Landscape Ordinance contains information on ETo. Again,suchassumptions,whichareintendedto
reflect increasing water use efficiency over time, maynot be appropriate for all contractors and locations.

• Total Residential Demand= Total Indoor Demand+ Total LandscapeDemand

Nonresidential Demand (Commercial. Industrial. Institutional). For current conditions,
nonresidential demand is assumed to equal the average amount of water used indoors over the past
5 yearsplus theacreageofnonresidentiallandscapetimes anETFactor,as shown below. For the
purposes of projected demand, current demandwill beadjustedto reflect changes(increasesorother
adjustments) in land use as may be reflected in regional land use or planning studies, DWRpublications
or otherdocuments.M&I contractorswill be askedto identify anymajorchangesto projected
nonresidential demands, such as siting of water-intensive industrial facilities, based on theirregionalland
use plans or otherinformation. AssumptionsregardingtheETFactorareconsistentwith thatpresented
for computation of residentialdemand.Specifically,

• Total Nonresidential Demand = Total Indoor Demand + Total LandscapeDemand,where

• Indoor Demand (AF/Year) = AverageFebruary2WaterUse(Prior5 Years)x 12
(months)

• LandscapeDemand(AF/Year) = AcreageIrrigated X ETo (inches) x ET Factor
12 (inches/foot)

Distribution SystemDemand. Distribution systemdemandequalswater used for unaccounted
beneficialusesanddistributionsystemlossesasdiscussedbelow.

UnaccountedBeneficial Useincludes water usessuch as firefighting, mainline flushing,
stormdrainflushing, sewerandstreetcleaning,constructionsiteuse,waterquality, andother
testing.- Unaccounted Beneficial Uses may be estimated as follows:

• UnaccountedBeneficial Uses(AF/Year) = Actual number of AF / Yr of Unaccounted
Beneficial Uses,or, as an estimate, 1 to 2 percent of Average Total Interior and Exterior
Use for previous 5 years

Distribution System Losses includes waterusessuchasleaksin storageanddistribution
systems, evaporation, illegal connections, and water theft. Distribution system losses may be
estimated as follows:

• Distribution System Losses = Actual number of AF / Yr of DistributionSystemLosses,
or, as an estimate, approximately 7 percent of Average Total Interior and Exterior for
previous 5 years

2 The month of February was suggested as that month is expected to more accurately demonstrate monthly
interior water demands in situations where landscape (exterior) water demands are not typically metered separately.
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Therefore, total current and projected distribution system demand is calculatedas follows:

• Total Distribution System Demand= Unaccounted Beneficial Uses + DistributionSystem
Losses

M&I WATER NEED ANALYSIS. Following computation of the total currentandprojectedM&I
waterdemands,thepotentialneedforGyP M&I waterwill becalculatedasthedifferencebetweentotal
M&I waterdemandandthesupplyavailablefrom non-CVP sources.Thesedeterminationswill be done
in consultation with CVPM&I contractors.

• TotalPotentialCVP M&I Water Need = Total M&I Water Demand - Non-CVP Water
Supplies

[Note:Theremustbe a demonstratedneedfor CVP water,however,if theTotalPotentialCVP
Irrigation NeedoftheContractor exceedsthe Contractor’s current maximum CVP water
servicecontractamount,theCVP waterservicecontractamountwill notnecessarilybe
augmented.]



Table 22. ESTIMATED GROWING SEASON EVAPOTRANSPIRATION FOR
PRINCIPAL CROPS~- SACRAMENTOVALLEY!!

In inches
a a a a a a I * a a a a a a
a Potential a a a a a Deciduous Orchard a a a a a Subtropical a a TO.aato.a a

Month a El a Palf•lf• a aariey a Sean. a Corn a tocept a Al.onda a Grain a PastaIr. a Potato.. a Sic. a Orchard a Sugar a (Canning) a Vineyard
a 2/ a (alay) a a (Dry) a (Field) a Aleonda a 2/ a Sorghaa a (Iqaroend) a a a 3/ a Seeta a ~/ a (TabI. Grape.)
a a a a a a a a a a a a a a a

1.0

2.3

3.2

2.8

1.5

0.2 3/
0.4

11.4

1.1 — —

3.9

8.6

3.7

— 1.8 1.43/ —

— 3.1 2.3 —

— 4.4 3.7 —

4.3 6.5 4.9 2.4

9.5 7.6 5.7 9.2

7.2 6.4 4.5 7.0

3.4 4.8 2.6 2.~7

— 2.8 2.13/ —

16.2 24.6

3.0

4.4

5.9

7.3

7.9

6.7

5.2

3.4

32.9 28.5 21.3 63.7

1/

— 2.2

6.2 6.8

8.7 9.2

4.9 9.1

— 7.8

— 5.6

1.33/

42.0

1.8

1.8

2.6

3.5

4.4

‘.7

4.8

2.6

2.1

1.6

1.0

31.2

0.83/

1.9

6.3

5.2

6.3

3.7

1.6

1.03

/

29.8

1.6

5.6

8.9

7.1

4.2

27.4

j/ Calculated froan Overage eoupocatiov ii reiquted pa. tore eteiconnent) for Valley and observed El/Ep ration.
2/ El of large plot of uell —aaoteced. clipped grass.
2/ Mc El neanorenents available. ST esticates based neon ccop developanent and prevalent cultural and

urrigatico practice data.
Y Machine-hecveaned varieties.3/ Aenoran nid-noeth plontitg or harvest. ta for 1/2 mOnth.

ESTIMATED EVAPOTRANSPIRATION OF APPLIED WATER FOR
PRINCIPAL CROPS - SACRAMENTO VALLEY!!

Crop
Estimated
Growing
Season

ET.AF/A

3.5

: 12—14
Rainfall Zone. Average Annual Precipitation — Inches
14—16 : 16—16 : 18—20 2022 : 22—24 : 24—28 28—32

Alfalfa 2.8 2.7

2

2.6 2.4 2.3 —

Barley i.o 0.1 0.0 0.0 0.0 0.0 0.0 —

Beans (Dry) 1.4 1.2 1.1 1.1 1.1 1.1 1.1 —

Corn (Field) 2.0 1.9 1.8 1.8 1.8 1.8 1.7 —

Deciduous Orchard 3.2 2.5 2.4 2.2 2.0 1.9 1.9 1.8 1.8

Almonds 2.4 . 1.7 1.6 1.4 1.3 —

Grain Sorghum (Nib) 1.8 1.6 1.5 1.4 1.4 1.4 1.3 —

Pasture (Impro~,ed) 3.6. 3.0 3.0 2.9 2.9 2.8 2.8 2.7 2.6

Potatoes 1.6 1.5 1.4 — —

Rice 3.5 3.3 3.3 3.3 3.3 —

Subtropical Orchard 2.6 - — - 1.6 1.6 —

Sugar Beets 2.5 2.0 1.9 1.7 1.6 1.5 1.5 —

Tomatoes 2.3 2.0 1.9 1.7 —

Vineyard 2.2 1.9 1.8 - 1.7 1.6 1.5 1.4 1.4 1.4

1/ Averages for entire Valley floor — differences in crop cultural practices may result in small
variations from reported amounts.

2/ Deciduous orchard, except almonds.
~/ Not based upon crop ET measurements. Almond ET estimated as .75 x ET deciduous orchard.
4/ ET citrus estimated from: ET citrus = 0.60 x PET for active growing season, ET maximum PET winter

12—month growing season.
5/ Machine-harvested canning tomatoes.
6/ Table grapes - use as maximum for vineyard, wine-grapes may be lower.
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a

•1
A

—4
I

3

Jan

Feb

Apr

May

Jun

Jul

609

Sep

Oct

8ev

Dec

Tot. I

1.1

1.8

3.0

4.4

5.8

7.3

7.9

6.7

5.2

3.4

1.6

1.0

49.2

2.7

4.0

5.3

6.8

7.,

6.9

5.4

3.5

42.)

3.4

5.7

6.8

5.6

3.7

1.5

26.7

Table 23.



Table 24. ESTIMATED GROWINGSEASONEVAPOTRANSPIRATIONFORPRINCIPAL CROPS - S.~N JOAQUII’~ VALLEY

In inches
a a a a a a a a a a a a
a Potantiala . - a a a a a a Deciduous Orcherda a a a a Sohtceplcula a Toeanoea

Montn a ST a Alfalta aearluy Sean. acanta leopes a Corn a Cotton a Except a Alsende a OratnaPastart a Pntatees a Sire a Orchard a Sugar a (Canning) a Vineyard
2/ a (See) a a (Dcv) • Iriold) • 3/ a Aimed. a y aSoeghee •Insneaoa.d) a .a 3/ • Seats a 3/ a ilahl. Ceapes)

a — a a a a a a a a a .* a a a a a a

Jun 0.9 — 8.4 - - - - — — — —

Tab 1.7 — 1.5 — — — — — — — —

MaC 3.2 2.9 4.8 — — — — 1.9 1.4 — 3.2

Apr 4.5 4.1 4.8 — 0.9 — — 2.2 2.4 — 4.1

Map 6.5 5.9 4.2 — 2.7. — 8.S 5.4 4.0 — 6.1

Jon 7.5 7.C l.9k/ 4.8 8.3 4.6 4.1 6.7 1.5 2.5 7.1

Jul 7.8 7.6 - 8.5 1.3 9.4 9.4 7.5 1.6 9.1 7.8

Aug 6.6 6.8 — 2.7 — 3.1 8.1 6.4 4.8 7.0 6.6

Sep 4.8 5.0 — — — 3.2 5.4 4.4 2.2 2.5 4.8

Oct 3.3 2.5 — — — — 2.4 2.6 l.3±/ — 3.2

Nov 1.5 — — — — — — — — — —

1 Dec 0.7 — . — — — - — — —

lanaI 49.0 41.8 16.8 16.2 13.2 24.3 31.0 38.1 26.7 21.1 44.2

1/ Calcolated Inns snecuge ensperution (irniguted pasture eneircosentl Ice Valley and
Observed ST/Ep ratios.

3/ ST 01 lange plat nO aaelI—aaateced. clipped grues.
3/ Ansased 1/3 solid plant. 1/3 skip roe 2 a 1. 1/3 ahip rev 2 n 2.
3/ No ST neasucenenta uca lIable. El estinuts. baned open ccop denslopeaant and

prevalent coltocal and irrigatian practiene.
3/ Machine-harvcated.
3/ Aeaoae cud-month plantang or harvest. ST toe 1/2 month.

Table 25e

— - 0.9

— — 1.7

2.1 — 1.9
1/

4.9 2.4 2.7

7.8 7.5 2.9

4.7 9.6 4.5

- 10.8 4.7

— 5.5 4.5

— 1.7 2.9

— 1.2 2.0

— — 1.5

- - 0.7

19.5 41.0 31.4

2.7 —

7.9 1.8

8.9 5.8

8.0 8.8

5.1 7.1

— 3.9

34.4 27.4

0.7k,

2.8

5.8

67

5.5

3.5

1.e

27.8

WATER FOR

Crop
Estimated

Growing
Season

ET. AF/A

Rainfall Zone. Average Annual Precipitation — Inches

4—6 6—8 8—10 10—12
ET of Anolied Water. AF/A

12—14 14—16

Alfalfa (Hay) 3.5 3.3 3.2 3.1 2.9 2.8 2.6

Barley 1.4 1.2 1.0 0.9 0.7. . 0.6 0.4

Beans (Dry) 1.4 1.4 1.4 1.3 1.3 1.2 1.1

Cantaloupes 1.1 1.0 1.0 1.0 0.9 0.8 0.7

Corn (Field)
1/

Cotton
2f

Deciduous Orchard
2/

Almonds

2.~

2.6

3.2
2/

2.2

2.0

2.5

3.0

2.1

2.0

2.5

2.9

2.0

2.0 2.0

2.5 2.4

2.8 2.6

1.9 1.7

1.9

2.3

2.5

1.6

1.8

2.2

2.3

1.5

Grain S~rghum (Milo) 1.8 . 1.8 1.8 1.7 - 1.7 1.6 1.5

Pasture (Improved) 3.7 3.5 3.4 3.3 3.1 3.0 3.0

Potatoes 1.6 1.5 1.4 1.2 1.1 1.0 1.0

Rice

Subtropical Orchard

3.8
1/

2.6

3.7

—

3.6

—

3.5 3.4

1.9 1.8

3.4

1.7

3.1

1.7

Sugar Beets 2.9 2.7 2.6 2.5 2.4 2.3 2.2

Tomatoes 2.) 2.3 2.3 2.2 2.1 2.0 1.9

Vineyard 2.3 2.2 2.2 2.1 2.0 1:9 1.7

1/ Assumed 1/3 solid plant, 1/3 skip row 2 x 1. 1/3 skip row 2 x 2.
2/ Except almonds.
~/ No observed ET data available. Growing seasonET estimated from ground cover, irrigation

practices, applied water and other available data. Active growing season ET estimated as
60% of PET. Assume 12—month growing season. For rainy season (November to February)
maximum ET = PET.

4/ Citrus and avocados.
37 Machine—harvested canning tomatoes.
37 Table grapes.
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ESTIMATED EVAPOTRANSPIRATION OF APPLIED
PRINCIPAL CROPS - SAN JOAQUIN VALLEY
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495.

REFERENCE EVAPOTRANSPIRATION
in inches (Historical Data, extrapolated from 12-Month Normal Year
ETo Maps and U.C. publication 21426)

County
I Ann.

Jan Feb Mar ~ j~5~y Jun Jul ~ SepI Oct Nov Dec Eto
1.2 1.5 2.9 4.4 5.9 6.6 7.4 6.4 5.31 3.2 .1 .3 0.9 47a2
1.5 1.5 2.8 3.9 5.1 5.3 6.0 5.5 4.8j 3.1 1.4 0.9 41.8
0.7 0.9 2.0 3.5 5.0 6.1 7.3 6.4 4.4w 2.6 1.2 0.5 40.5

Alameda Livermore.
Oakland

Alpine Markleeville
Amador Jackson 1.2 1.5 2.8 4.4 6.0 7.2 7.9 7.2 5.3 3.2 1 a4 0.9 48.9
Butte Chico . 1.2 1.8 2.9 4.7 6.1 7.4 8.5 7.3 5.4 3.7 1.7 1.0 51.7

Grldley 1.2 1.8 3.0 4.7 6.1 7.7 8.5 7,1 5.4 3.7 1.7 1.0 51.9
Oroville 1.2 1.7 2.8 4.7 6.1 7.6 8.5 7.3 5.3 3.7 1.7 1.0 51.5

Caraveras San Andreas 1.2 1.5 2.8 4.4 6.0 7.3 7.9 7.0 5.3 3.2 1.4 0.7 48.8
Colusa Colusa 1.1 1.7 2.8 4.8 6.6 7.4 8.2 7.0 5.7 3.5 1.7 1.0 51.4

Williams 1.2 1.7 2.9 4.5 6.1 7.2 8.5 7.3 5.3 3.4 1.6 1.0 50.8
Contra Costa Benicia 1.3 1.4 2.7 3.8 4.9 5.0 6.4 5.5 4.4 2.9 1.2 0.7 40.3

Brentwood 1.0 1.5 2.9 4.5 6.1 7.1 7.9 6.7 5.2 3.2 1.4 0.7 48.3
Courtland 0.9 1.5 2.9 .- 4.4 6.1 6.9 7.9 6.7 5.3 3.2 1.4 0.7 48.0
Concord 1.1 1.4 2.4 4.0 5.5 5.9 7.0 6.0 4.8 3.2 1.3 0.7 43.4
Martinez 1.2 1.4 2.4 3.9 5.3 5.6 6.7 5.6 4.7 3.1 1.2 0.7 41.8
Pittsburg 1.0 1.5 2.8 4.1 5.6 6.4 7.4 6.4 5.0 3.2 1.3 0.7 45A

Del Norte Crescent City 0.5 0.9 2.0 3.0 3.7 3.5 4.3 3.7 3.0 2.0 0.9 0.5 27.7
El Dorado Camino 0.9 1.7 2.5 3.9 5.9 7.2 7.8 6.8 5.1 3.1 1.5 0.9 47.3
Fresno Clovis 1.0 1.5 3.2 4.8 6.4 7.7 8:5 7.3 5.3 3.4 1.4 0.7 51.4

Coalinga. 1.2 1.7 3.1 4.6 6.2 7.2 8.5 7.3 5.3 3.4 1.6 0.7 50.9
Five Points 0.9 1.7 3.3 5.0 6.6 7.7 8.5 7.3 5.4 3.4 1.5 0.9 52.1
Fresno 0.9 1.7 3.3 4.8 6.7 7.8 8.4 7.1 5.2 3.2 1.4 0.6 51.1
Friant 1.2 1.5 3.1 4.7 6.4 7.7 8.5 7.3 5.3 3.4 1.4 0.7 51.3
Kerman 0.9 1.5 3.2 4.8 6.6 7.7 8.4 7.2 5.3 3.4 1.4 0.7 51.2
Kingsburg 1.0 1.5 3.4 4.8 6.6 7.7 8.4 7.2 5.3 3.4 1.4 0.7 51.6
Reedley 1.1 1.5 3.2 4.7 6.4 7.7 8.5 7.3 5.3 3.4 1.4 0.7 51.3

Glenn Orland 1.2 1.7 3.1 4.8 6.7 7.4 8.8 7.3 5.8 3.8 1.7 1.1 53.3
Willows 1.2 1.7 2.9 4.7 6.1 7.2 8.5 7.3 5.3 3.6 1.7 1.0 51.3

Humboldt Eureka 0.5 1.1 2.0 3.0 3.7 3.7 3.7 3.7 3.0 2.0 0.9 0.5 27.5
Fejndale
G~rberville

0:5 1.1 2.0 3.0 3.7 3.7 3.7 3.7 3.0 2.0
0.6 1.2 2.2 3.1 4.5 5.0 5.5 4.9 3.8 2.4

0.9 0.5 27.5
1.0 0.7 34.9

Hoopa 0.5 1.1 2.1 3.0 4.4 5.4 6.1 5.1 3.8 2.4 0.9 0.7 35.6
Imperial Brawley 2.8 3.8 5.9 8.0 10.4 11.5 11.7 10.0 8.4 6.2 3.5 2.1 84.2

Calipatria - 2.9 3.9 6.1 8.3 10.5 11.8 12.0 10.4 8.6 6.5 3.8 --2.3 86.9
ElCentro 2.7 3.5 5.6 7.9 10.1 11.1 11.6 9.5 8.3 6.1 3.3 2.0 81.7
Holtville 2.8 3.8 5.9 7.9 10.4 11.6 12.0 10.0 8.6 6.2 3.5 2.1 84.7
Yuma 3.1 4.1 6.6 8.7 11.0 12.4 12.7 11.0 8.9 6.6 4.0 2.6 91.5

lnyo Bishop 1.7 2.7 4.8 6.7 8.2 10.9 7.4 9.6 7.4 4.8 2.5 1.6 68.3
Death Valley 2.2 3.3 5.4 7.7 9.8 11.1 11.4 10.1 8.3 5.4 2.9 1.7 79.1
Independence 1.7 2.7 3.4 6.6 8.5 9.5 9.8 8.5 7.1 3.9 2.0 1.5 65.2
Lower Halwee 1.8 2.7 4.4 7.1 8.5 9.5 9.8 8.5 7.1 4.2 2.6 1.5 67.6
OasIs 2.7 2.8 5.9 8.0 10.4 11.7 11.6 10.0 8.4 6.2 3.4 2.1 83.1

Kern Arvln 1.2 1.8 3.5 4.7 6.6 7.4 8.1 7.3 5.3 3.4 1.7 1.0 51.9
Bakersfield 1.0 1.8 3.5 4.7 6.6 7.7 8.5 7.3 5.3 3.5 1.6 0.9 52.4
Buttonwillow 1.0 1.8 3.2 4.7 6.6 7.7 8.5 7.3 5.4 3.4 1.5 0.9 52.0
Delano 0.9 1.8 3.4 4.7 6.6 7.7 8.5 7.3 5.4 3.4 1.4 0.7 52.0
Grapevine 1.3 1.8 3.1 4.4 5.6 6.8 7.6 6.8 5.9 3.4 1.9 1.0 49.5
ChinaLake 2.1 3.2 5.3 7.7 9.2 10.0 11.0 9.8 7.3 4.9 2.7 1.7 74.8
Inyokern. 2.0 3.1 4.9 7.3 8.5 9.7 11.0 9.4 7.1 5.1 2.6 1.7 72.4
lsabeflaDaim 1.2 1.4 2.8 4.4 5.8 7.3 7.9 7.0 5.0 3.2 1.7 0.9 48.4
Lost Hills 0.6 1.1 2.6 4.4 7.0 7.7 8.5 7.1 5.0 3.9 0.8 0.4 49.0
Shatter 1.0 1.7 3.4 5.0 6.6 7.7 8.3 7.3 5.4 3.4 1.5 0.9 52.1
Taft 1.3 1.8 3.1 4.3 6.2 7.3 8.5 7.3 5.4 3.4 1.7 1.0 51.2
Tehachapl 1.4 1.8 3.2 5.0 6.1 7.7 7.9 7.3 5.9 3.4 2.1 1.2 52.9
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Kings Corcoran 0.9 1.5 3.3 5.2 7.2 7.9 8.4 7.3 5.8 3.4 1.4 0.7 53.1

Hanford 0.9 1.5 3.4 5.0 6.6 7.7 8.3 7.2 5.4 3.4 1.4 0.7 51.5
Kettleman City 1.0 1.8 3.4 5.3 7.2 7.9 8.4 7.4 5.9 3.7 1.7 1.0 54.6
Lemoore 0.9 1.5 3.4 5.0 6.6 7.7 8.3 7.3 5.4 3.4 1.4 0.7 51.7

Lake Lakeport 1.1 1.3 2.6 3.5 .5.1 6.0 7.3 6.1 4.7 2.9 1.2 0.9 42.8
Lower Lake 1.2 1.4 2.7 4.5 5~3 6.3 7.4 6.4 5.0 3.1 1.3 0.9 45.4

Lassen Ravendale 0.6 1.1 2-.3 4.1 5.6 6.7 7.9 7.3 4.7 2.8 1.2 0.5 44.9
Susanville 0.7 1.0 2.2 4.1 5.6 6.5 7.8 7.0 4.6 2.8 1.2 0.5 44.0

Los Angeles Burbank 2.1 2.8 3.7 4.7 5.1 6.0 6.6 6.7 5.4 4.0 2.6 2.0 51.7
Glendora 2.0 2.5 3.6 4.9 5.4 6.1 7.3 6.8 5.7 4.2 2.6 2.0 53.1
Gorman 1.6 2.2 3.4 4.6 5.5 7.4 7.7 7.1 5.9 3.6 2.4 1.1 52.4
Lancaster 2.1 3.0 4.6 5.9 8.5 9.7 11.0 9.8 7.3 4.6 2.8 1.7 71.1
Los Angeles 2.2 2.7 3.7 4.7 5.5 5.8 6.2 5.9 5.0 3.9 2.6 2.0 50.1
Long Beach 2.2 2.5 3~.4 3.8 4.8 5.0 5.3 4.9 4.5 3.4 2.4 2.0 44.0
Palmdale 2.0 2.7 4.2 5.1 7.6 8.5 9.9 9.8 6.7 4.2 2.6 1.7 64.8
Pasadena 2.1 2.7 3.7 4.7 5.1 6.0 7.1 6.7 5.6 4.2 2.6 2.0 52.3
Pearblossom 1.7 2.4 3.7 4.7 7.3 7.7 9.9 7.9 6.4 4.0 2.6 1.6 59.9
Redondo Beach 2.2 2.4 3.3 3.8 4.5 4.7 5.4 4.8 4.4 2.8 2.4 2.0 42.6
San Fernando 2.0 2.7 3.5 4.6 5.5 5.9 7.3 6.7 5.3 3.9 2.6 2.0 52.0

Madera Chowchilla 1.0 1.4 3.2 4.7 6.6 7.8 8.5 7.3 5.3 3.4 1.4 0.7 51.4
Madera 0.9 1.4 3.2 4.8 6.6 7.8 8.5 7.3 5.3 3.4 1.4 0.7 51.5
Raymond 1.2 1.5 3.0 4.6 6.1 7.6 8.4 7.3 5.2 3.4 1.4 0.7 50.5

Mann Novato. 1.3 1.5 2.4 3.5 4.4 6.0 5.9 5.4 4.4 2.8 1.4 0.7 39.8
San Rafael 1.2 1.3 2.4 3.3 4.0 4.8 4.8 4.9 4.3 2.7 1.3 0.7 35.8

Mariposa Coulterville 1.1 1.5 2.8 4.4 5.9 7.3 8.1 7.0 5.3 3.4 1.4 0.7 48.8
Mariposa 1.1 1.5 2.8 4.4 5.9 7.4 8,2 7.1 5.0 3.4 1.4 0.7 49.0
Yosemite Village 0.7 1.0 2.3 3.7 5.1 6.5 7.1 6.1 4.4 2.9 1.1 0.6 41.4

Mendocino Fort Bragg 0.9 1.3 2.2 3.0 3.7 3.5 3.7 3.7 3.0 2.3 1.2 0.7 29.0
PointArena 1.0 1.3 2.3 3.0 3.7 3.9 3.7 3.7 3.0 2.3 1.2 0.7 29.6

~. Hopland 1.1 1.3 2.6 3.4 5.0 5.9 6.5 5.7 4.5 2.8 1.3 0.7 40.9
Ukiah 1.0 1.3 2.6 3.3 5.0 5.8 6.7 5.9 4.5 2.8 1.3 0.7 40.9

Merced Merced 1.0 1.5 3.2 4.7 6.6 7.9 8.5 7.2 5.3 3.4 1.4 0.7 51.5
Los Banos 1.0 1.5 3.2 4.7 6.1 7.4 8.2 7.0 5.3 3.4 1.4 0.7 50.0

Mono . . Bridgeport . 0.7 0.9 2.2 3.8 .1~.5 6.6 7.4 6.7 4.7 2.7 1.2 0.5 43.0
Monterey Castroville 1.6 1.8 2.7 3.5 4.4 4.4 4.5 4.2 3.8 2.8 1.8 1.3 36.7

King City 1.7 2.0 3.4 4.4 4.4 5.6 6.1 6.7 6.5 5.2 2.2 1.3 49.6
Long Valley 1.5 1.9 3.2 4.1 5.8 6.5 7.3 6.7 5.3 3.6 2.0 1.2 49.1
Monterey . 1.7 1.8 2,.7 3.5 4.0 4.1 4.3 4.2 3.5 2.8 1.9 1.5 36.0
Salinas 1.6 1.9 2.7 3.8 4.8 4.7 5.0 4.5 4.0 2.9 1.9 1.3 39.1
Soledad 1.7 2.0 3.4 4.4 5.5 5.4 6.5 6.2 5.2 3.7 2.2 1.5 47.7

Napa SLHelena 1.2 .1.5 •2.8 .3.9 5.1 6.1 7.0 6.2 4.8. .3.1 1.4 .0.9 44.1
Yountville 1.3 1.7 2.8 3.9 5.1 6.0 7.1 6.1 4.8 3.1 1.5 0.9 44.3

Nevada Grass Valley 1.1 1.5 2.6 4.0 5.7 7.1 7.9 7.1 5.3 3.2 1.5 0.9 48.0
Nevada City 1.1 1.5 2.6 3.9 5.8 6.9 7.9 7.0 5.3 3.2 1.4 0.9 47.4

Orange Santa Ana 2.2 2.7 3.7 4.5 4.6 5.4 6.2 6.1 4.7 .3.7 2.5 2.0 48.2
Laguna Beach 2.2 2.7 3:4 3.8 4.6 4.6 4.9 4.9 4.4 3.4 2.4 2.0 43.2

Placer Auburn 1.2 1.7 2.8 4.4 6.1 7.4 8.3 7.3 5.4 3.4 1.6 1.0 50.6
Blue Canyon 0.7 1.1 2.1 3.4 4.8 6.0 7.2 6.1 4.6 2.9 0.9 0.6 40.5

-, Colfax 1.1 1.5 2.6 4.0 5.8 7.1 7.9 7.0 5.3 3.2 1.4 0.9 47.9...

.~. Sods Springs 0.7 0.7 1.8 3.0 l~.3 5.3 6.2 5.5 4.1 2.5 0.7 0.7 35.4

Tahoe 0 0.7 0.7 1.7 3.0 ~4.3 5.4 6.1 5.6 4.1 2.4 0.8 0.6 35.5

Truckee 0.7 0.7 1.7 3.2 4.4 5.4 •6.4 5.7 4.1 2.4 0.8 0.6 36.2
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0.7 0.9 2.2 3.5 4.9 5.9 7.3 5.9 4.4 2.8 1.2 0.5 40.2
0.7 0.9 2.0 3.5 4.9 5.9 7.3 5.9 4.3 2.7 0.9 0.5 39.4

Plumas Quincy
Portola

Riverside Beaumont 2.0 2.3 3.4 4.4 6.1 7.1 7.6 7.9 6.0 3.9 2.6 1.7 55.0
Blythe
Coachella

3.2 4.2 6.7 8.9 11.1 12.4 12.8 11.1 9.1 6.7 4.0 2.7 92.9
2.9 4.4 6.2 8.4 10.5 11.9 12.3 10.1 8.9 6.2 3.8 2.4 88.1

DesertCenter 29 4.1 6.4 8.5 11.0 12.1 12.2 11.1 9.0 6.4 3.9 2.6 90.0
Elsinore 2.1 2.8 3.9 4.4 5.9 7.1 7.6 7.0 5.8 3.9 2.6 2.0 55.0
India 2.9 4.0 6.2 8.3 10.5 11.9 12.3 10.0 8.9 6.4 3.8 2.4 87.6
Palm Desert 2.0 3.5 4.9 7.7 8.5 10.6 9.8 9.2 8.4 6.1 2.7 1.8 75.1
Palm Springs
Riverside

2.0 2.9 4.9 7.2 8.3 8.5 11.6 8.3 7.2 5.9 2.7 1.7 71.1
2.1 2.9 4.0 4.1 6.1 7.1 7.9 7.6 6.1 4.2 2:6 2.0 56.6

Sacram~nio . Roseville 1.1 1.7 3.1 4.7 6.2 7.7 8.5 7.3 5.6 3.7 1.7 1.0 52.2
Sacramento 1.0 1.8 3.2 4.7 6.4 7.7 8.4 7.2 5.4 3.7 1.7 0.9 51.9

San Benito Hollister 1.5 1.8 3.1 4.3 5.5 5.7 6.4 5.9 5.0 3.5 1.7 1.1 45.1
San Bernardino Baker 2.7 3.9 6.1 8.3 10.4 11.8 12.2 11.0 8.9 6.1 3.3 2.1 86.6

Barstow 2.6 3.6 5.7 7.9 10.1 11.6 12.0 10.4 8.6 5.7 3.3 2.1 83.6
Chino 2.1 2.9 3.9 4.5 5.7 6.5 7.3 7.1 5.9 4.2 2.6 2.0 54.6
Crestline 1.5 1.9 3.3 4.4 5.5 6.6 7.8. 7.1 5.4 3.5 2.2 1.6 50.8
Needles 3.2 4.2 6.6 8.9 11.0 12.4 12.8 11.0 8.9 6.6 4.0 2.7 92.1
Lucerne Yalley 2.2 2.9 5.1 6.5 9.2 11.0 11.4 9.9 7.4 5.0 3.0 1.8 75.3
San Bernardino 2.0 2.7 3.8 4.6 5.7 6.9 7.9 7.4 5.9 4.2 2.6 2.0 55.6
Twentynine Palms 2.6 3.6 5.9 7.9 10.1 11.2 11.2 10.3 8.6 5.9 3.4 2.2 82.9
Victorville 2.3 3.1 4.9 6.7 9.3 10.0.11.2 9.8 7.4 5.1 2.8 1.8 74.6

San Diego Chula Vista 2.2 2.7 3.4 3.8 4.9 4.7 5.5 4.9 4.5 3.4 2.4 2.0 44.2
Escondido 2.1 2.8 3.8 4.7 5.6 6.7 6.8 6.5 5.4 3.8 2.5 2.0 52.6
Oceanside 2.2 2.7 3.4 3.7 4.9 4.6 4.6 5.1 4.1 3.3 2.4 2.0 42.9
Pine Valley
Rarnona

1.5 2.4 3.8 5.1 6.0 7.0 7.8 7.3 6.0 4.0 2.2 1.7 54.8
2.1 2.5 4.0 4.7 5.6 6.5 7.3 7.0 5.6 3.9 2.5 1.7 53.4

San Diego 2.2 2.5 3.3 3.4 4.4 4.0 4.6 4.6 3.9 3.3 2.2 2.0 40.6
Sante~ 2.1 2.7 3.7 4.5 5.5 6.1 6.6 6.2 5.4 3.8 2.6 2.0 51.1
Wamer.Springs 1.6 2.7 3.7 4.7 5.7 7.6 8.3 7.7 6.3 4.0 2.5 “1.3 56.0

San Francisco San Francisco 1.5 1.3 2.4 3.0 3.7 4.6 4.9 4.8 4.1 2.8 1.3 0.7 35.1
SanJoaquin Farmington

Lodi . ‘
1.5 1.5 2.9 4.7 6.2 7.6 8.1 6.8 5.3 3.3 1.4 0.7 50.0
~.9 1.5 2.9 5.1 6.5 7.0 7.7 7.7 5.2 3.1 13 . 0.7 49.5

Manteca 1.5 1.5 3.0 4.7 6.4 7.6 8.1 6.8 5.3 3.3 1.4 0.6 50.1
Stockton 0.8 1.5 2.9 4.7 6.2 7.4 8.1 6.8 5.3 3.2 1.4 0.6 49.1
Tracy 1.0 1.5 2.9 4.5 6.1 7.3 7.9 6.7 5.3 3.2 1.3 0.7 48.5

SanLuis Obispo Arroyo Grande
Atascadero

2.0 2.2 3.2 3.8 4.3 4.7 4.3 4.6 3.8 3.2 2.4 1.7 40.0
1.2 1.5 2.8 3.9 4.5 6.0 6.7 6.2 5.0 3.2 1.7 1.0 43.7

Morro Bay
Paso Robles

2.0 2.2 3.1 3.5 4.3 4.5 4.6 4.6 3.8 3.5 2.1 1.7 39.9
1.6 2.0 3.2 4.3 5.5 6.3 7.3 6.7 5.1 . .3.7 2.1 1.4 .49.0

San Luis Obispo
San Miguel
San Simeon

2.0 2.2 3.2 4.1 4.9 5.3 4.6 5.5 4.4 3.5 2.4 1.7 43.8
1.6 2.0 3.2 4.3 5.0 6.4 7.4 6.8 5.1 3.7 2.1 1.4 49.0
2.0 2.0 2.9 3.5 4.2 4.4 4.6 4.3 3.5 3.1 2.0 1.7 38.1

San Mateo Half Moon Bay
Redwood City

1.5 1.7 2.4 3.0 3.9 4.3 4.3 4.2 3.5 2.8 1.3 1.0 33.7
1.5 1.8 2.9 3.8 5.2 5.3 6.2 5.6 4.8 3.1 1.7 1.0 42.8

‘~nta Barbara Carpenteria
Guadalupe
Los Alamos ,
Lompoc ..
Santa Barbara’

2.0 . 2.4 .3.2 .3.9 4.8 5.2 5.5 5.7 4.5 3.4 2.4 .2.0 44.9
2.0 2.2 3.2 3.7 4.9 4.6 4.5 4.6 4.1 3.3 2.4 1.7 41.1
1.8 2.0 3.2 4.1 4.9 5.3 5.7 5.5 4.4 3.7 2.4 1.6 44.6
2.0 2.2 3.2 3.7 4.8 4.6 4.9 4.8 3.9 3.2 2.4 1.7 41.1
2.0 2.5 3.2 3.8 4.6 5.1 5.5 4.5 3.4 2.4 1.8 1.8 40.6

Santa Maria 1.8 2.2 3.2 4.0 5.0 5.1 5.1 5.1 4.5 3.5 2.4 1.7 43.7
Solvang 2.0 2.0 3.3 4.3 5.0 5.6 6.1 5.6 4.4 3.7 2.2 1.6 45.6I
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SantaClara Gilroy

Los Gatos

————

1.3 1.8 3.1 4.1 5.3 5.6 6.1 5.5 4.7 3.4 1.7~ 1.1 43.6

1.5 1.8 2.8 3.9 5.0 5.6 6.2 5~5! 4.7 3.2 1.7 1.1 42.9

Palo Alto .1.5 1.8 2.8 3.8 .5.2 5.3 6.2 5.6 5.0 .3.2 1.7 . 1.0 43.0
San Jose 1.5 1.8 3.1 4.1 5.5 5.8 6.5 5.9 5.2 3.3 1.8 1.0 45.3

Santa Cruz Santa Cruz 1.5 1.8 2.6 3.5 4.3 4.4 4.8 4.4 3.8 2.8 1.7 1.2 36.6
Watsonville 1.5 1.8 2.7 3.7 4.6 4.5 4.9 4.2 4.0 2.9 1.8 1.2 37.7

Shasta Burney

Fall River Mills

0.7 1.0 2.1 3.5 4.9 5.9 7.4 6.4 4.4 2.9 0.9 0.8 40.9
0.6 1.0 2.1 3.7 5.0 6.1 7.8 6.7 4.6 2.8 0.9 0.5 41.8

Glenburn 0.6 1.0 2.1 3.7 5.0 6.3 7.8 6.7 4.7 2.8 0.9 0.6 42.1
Redding . 1.2 1.4 2.6 4.1 5.6 7.1 8.5 7.3 5.3 3.2 1.4 0.9 48.8

Sierra Downieville 0.7 1.0 2.3 3.5 5.0 6.0 7.4 6.2 4.7 2.8 0.9 0.6 41.3
Sierraville 0.7 1.1 2.2 3.2 4.5 5.9 7.3 6.4 4.3 2.6 0.9 0.5 39.6

Siskiyou Happy Camp
Mt. Shasta

0.5 0.9 2.0 3.0 4.3 5.2 6.1 5.3 4.1 2.4 0.9 0.5 35.1
0.5 0.9 2.0 3.0 4.5 5.3 6.7 5.7 4.0 2.2 0.7 0.5 36.0

Tulelake 0.5 0.9 2.1 3.4 5.3 5.9 7.9 6.7 4.4 2.7 0.9 0.5 41.2
Weed 0.5 0.9 2.0 2.5 4.5 5.3 6.7 5.5 3.7 2.0 0.9 0.5 34.9
Yreka 0.6 0.9 2.1 3.0 4.9 5.8 7.3 6.5 4.3 2.5 0.9 0.5 39.2

Solano Fairfield 1.1 1.7 2.8 4.0 5.5 6.1 7.8 6.0 4.8 3.1 1.4 0.9 45.2
Rio Vista 0.9 1.7 2.8 4.4 5.9 6.7 7.9 6.5 5.1 3.2 1.3 0.7 47.0

Sonoma Cloverdale 1.1 1.4 2.6 3.4 5.0 5.9 6.2 5.6 4.5 2.8 1.4 0.7 40.7
Fort Ross 1.2 1.4 2.2 3.0 3.7 4.5 4.2 4.2 3.4 2.4 1.2 0.5 31.9
Hearldsburg 1.2 1.5 2.4 3.5 5.0 5.9 6.1 5.6 4.5 2.8 1.4 0.7 40.8
Lincoln 1.2 1.7 2.8 4.7 6.1 7.4 8.4 7.3 5.4 3.7 1.9 1.2 51.9
Petaluma 1.2 1.5 2.8 3.7 4.6 5.6 4.6 5.7 4.5 2.9 1.4 0.9 39.6
Santa Rosa 1.2 1.7 2.8 3.7 5.0 6.0 6.1 5.9 4.5 2.9 1.5 0.7 42.0

Stanislaus LaGrange 1.2 1.5 3.1 4.7 6.2 7.7 8.5 7.3 5.3 3.4 1.4 0.7 51.2
Modesto 0.9 1.4 3.2 4.7 6.4 7.7 8.1 6.8 5.0 3.4 1.4 0.7 49.7
Newman 1.0 1.5 3.2 4.6 6.2 7.4 8.1 6.7 5.0 3.4 1.4 0.7 49.3
Oakdale 1.2 1.5 3.2 4.7 6.2 7.7 8.1 7.1 5.1 3.4 1.4 0.7 50.3

— Turlock 0.9 1.5 3.2 4.7 6.5 7.7 8.2 7.0 5.1 3.4 1.4 0.7 50.2
Sutter Yuba City 1.3 2.1 2.8 4.4 5.7 7.2 7.1 6.1 4.7 3.2 ‘1.2 0.9 46.7
Tehama Red Bluff 1.2 1.8 2.9 4.4 5.9 7.4 8.5 7.3 5.4 3.5 1.7 1.0 51.1

Cominq 1.2 1.8 2.9 4.5 6.1 7.3 8.1 7.2 5.3 3.7 1.7 1.1 50.7
•~5~ 1.1 2.3 3.5 4.9 5.9 7.0 6.0 4.5 2.8 0.9 0.7 40.1
0.6 1.1 2.2 3.3 4.9 5.9 7.3 6.0 4.4 2.7 0.9 0.7 40.0

Trinity,.. Hay Fork
Weaverville

Toulomme Groveland 1.1 1.5 2.8 4.1 5.7 7.2 7.9 6.6 5.1 3.3 14 0.7 47.5
Sonora 1.1 .1.5 2.8 4.1 5.8 7.2 7.9 6.7 5.1 3.2 1.4 0.7 47.6

Tulare Alpaugh
Badger
Dinuba

0.9 1.7 3.4 •4.8 6.6 7.7 8.2 7.3 5.4 3.4 1.4 0.7 51.6
1.0 1.3 2.7 4.1 6.0 7.3 7.7 7.0 4.8 3.3 1.4 0.7 47.3
1.1 1.5 3.2 4.7 6.2 7.7 8.5 7.3 5.3 3.4 1.4 0.7 51.2

Porterville 1.2 1.8 . 3~4 4.7 6.6 7.7 . 8.5 7.3 .5.3 3.4 1.4 .0.7 52.1
Visalia 1.0 1.8 3.4 5.4 7.0 8.2 8.4 7.2 5.7 3.8 1.7 0.9 54.3

Ventura Oxnard 2.2 2.5 3.2 3.7 4.4 4.6 5.4 4.8 4.0 3.3 2.4 2.0 42.3
Thousand Oaks 2.2 2.7 3.4 4.5 5.4 5.9 6.7 6.4 5.4 3.9 2.6 2.0 51.0
Ventura 2.2 2.7 3.2 3.8 4.6 4.7 5.5 4.9 4.1 3.4 2.5 2.0 43.5

Yolo Davis 1.0 1.9 3.3 .5.0 6.4 7.6 8.2 7.1 5.4 .4.0 1.8 1.0 52.5
Winters
Woodland

1.7 1.7 ?.9 4.4 5.8 7.1 7.9 6.7 5.3 3.3 . 1.6 1.0 49.4
1.0 1.8 3.2 4.7 6.1 7.7 8.2 7.2 5.4 3.7 1.7 1.0 51.6

Yuba Brownsville 1.1 1.4 2.6 4.0 5.7 6.8 7.9 6.8 5.3 3.4 1.5 0.9 47.4

1.4 1.9 3.2 i~6 6.0 ~9 7.66.85.3 3.6 1.8 1.1 50.2

Mag 3.2 4.4 6.7 8.9 11.1 12.4 12.8 11.1 9.1 6.7 4.0 2.7 92.9
MinI 0.5 0.7 1.7 2.5 3.7i 3.5 3.71 3.7 3.0 2.0 0.7 0.4 27.5


